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Technologies of Scientific Visualization 
GUEST EDITORS Chris Robinson, Brigitte Nerlich and Chris Toumey
During the past 15 years or so, a community of scholars 
in the arts and humanities has examined issues of 
epistemology in scientiic imaging of nanoscale objects 
and explored the question: How do technology and 
aesthetics afect the relationship between an atom or 
a molecule and an image of the atom or molecule? 
Recently this community reached out to scholars 
examining other methods of scientiic visualization such 
as images of outer space from the Hubble Telescope and 
brain imaging. 
Annamaria Carusi, Andrew Balmer and Brigitte Nerlich 
organized the multidisciplinary conference Images 
and Visualisation: Imaging Technology, Truth and 
Trust, generously supported by the European Science 
Foundation, to explore these issues. he conference took 
place at the Norrköping campus of Linköping University 
in Sweden, September 2012. While the conference 
ofered many excellent presentations, we present 
here a selection of papers that illustrate the value and 
the challenges of the three most salient themes that 
emerged: color, scale and technology.
T
E
C
H
N
O
L
O
G
IE
S
 O
F
 V
IS
U
A
L
IZ
A
T
IO
N
9,68$/,=,1*7+(µ,19,6,%/(¶
3KLOLS0RULDUW\6FKRRORI3K\VLFVDQG$VWURQRP\8QLYHUVLW\RI1RWWLQJKDP1RWWLQJKDP1*5'8.(PDLOSKLOLSPRULDUW\#QRWWLQJKDPDFXN !
6HHZZZPLWSUHVVMRXUQDOVRUJWRFOHRQ!IRUVXSSOHPHQWDOILOHVDVVRFLDWHGZLWKWKLVLVVXH
6XEPLWWHG'HFHPEHU
$EVWUDFW
7KHDELOLW\RIVFLHQWLVWVWRLPDJHDQGPDQLSXODWHPDWWHUDWWKHVXEDWRPLFVFDOHLVDUHVXOWRIVWXQQLQJDGYDQFHVLQPLFURVFRS\)RUHPRVWDPRQJVWWKHVHZDVWKHLQYHQWLRQRIWKHVFDQQLQJSUREHPLFURVFRSHZKLFKGHVSLWHLWVFODVVLILFDWLRQDVDPLFURVFRSHGRHVQRWUHO\RQRSWLFVWRJHQHUDWHLPDJHV,QVWHDGLPDJHVDUHSURGXFHGYLDWKHLQWHUDFWLRQRIDQDWRPLFDOO\VKDUSSUREHZLWKDVXUIDFH+HUHWKHDXWKRU FRQVLGHUV WRZKDWH[WHQWWKRVHLPDJHVUHSUHVHQW DQDFFXUDWHSLFWXUHRI¶UHDOLW\·DWDVL]HUHJLPHZKHUHTXDQWXPSK\VLFVKROGVVZD\DQGZKHUHWKHLPDJHGDWDFDQEHDFTXLUHGDQGPDQLSXODWHGLQDYDULHW\RIZD\V
.H\ZRUGVVFLHQWLILFYLVXDOL]DWLRQVFDQQLQJSUREHPLFURVFRS\LPDJLQJDWRPVPROHFXOHVTXDQWXPSK\VLFV
/HWPHVWDUWE\TXRWLQJIURPWKHIRUHZRUGWRWKLVSDFNDJHRI/HRQDUGR7UDQVDFWLRQV >@ ZKHUH7RXPH\1HUOLFKDQG5RELQVRQVWDWH´$IWHUFRQVLGHULQJDWKUHHSDUWUHODWLRQVKLSEHWZHHQDQDQRVFDOHREMHFWWKHWHFKQRORJ\IRUFUHDWLQJDQLPDJHRIWKHREMHFWDQGWKHLPDJHLWVHOIWKHUHLVUHDVRQWRFRQFOXGHWKDWDSLFWXUHRIDQDWRPRUDPROHFXOHFDQQRWSRVVLEO\ORRNOLNHWKHDWRPRUWKHPROHFXOH7KHSKUDVH¶ORRNOLNH·GRHVQRWDSSO\WRSKHQRPHQDDWWKHTXDQWXPOHYHO« µ)URPWKHSHUVSHFWLYHRID SK\VLFLVWZKRVHUHVHDUFKIRFXVHVRQWKHLPDJLQJPDQLSXODWLRQDQGVSHFWURVFRSLFSURELQJRILQGLYLGXDODWRPVDQGPROHFXOHVWKLVLVDIDVFLQDWLQJVWDWHPHQWWRWHDVHDSDUW,QP\RSLQLRQ² ZKLFK,ZRXOGDUJXHLVLQOLQHZLWKWKHJHQHUDOFRQVHQVXVLQWKHILHOGRIQDQRVFLHQFH² VFDQQLQJSUREHPLFURVFRSHLPDJHVRIDPROHFXOHFDQFHUWDLQO\´ORRNOLNHµWKHPROHFXOHLQTXHVWLRQ7KHVWURQJHVWHYLGHQFH,FDQSURGXFHWRVXSSRUWP\DVVHUWLRQLVJLYHQLQ)LJ$7KLVLVDQDWRPLFIRUFHPLFURVFRSH$)0LPDJHRISHQWDFHQHILYHIXVHGEHQ]HQHULQJV² VHHEDOODQGVWLFNPRGHOLQ)LJ %ZKHUHWKHPROHFXODUDUFKLWHFWXUHLVFOHDUO\UHYHDOHGLQWKHLPDJH>@:KDWLVSDUWLFXODUO\VWULNLQJDERXWWKLV$)0LPDJHLVMXVWKRZFORVHO\LWPDWFKHVWKHWH[WERRNEDOODQGVWLFNPRGHORIWKHPROHFXOHYLQGLFDWLQJWRDODUJHH[WHQWFKHPLVWV·DQGSK\VLFLVWV·LQWXLWLYH² VRPHPLJKWVD\ ¶QDLYH·² ZRUOGYLHZDWWKHQDQRVFDOH
%HIRUHWDFNOLQJWKHWULFN\VHPDQWLFLVVXHVXQGHUO\LQJZKDWSUHFLVHO\ZHPLJKWPHDQE\DQLPDJH´ORRNLQJOLNHµDQ REMHFWLWLVLQVWUXFWLYHWRFRQVLGHUMXVWKRZWKHLPDJHLQ)LJZDVFUHDWHG$WRPLFIRUFHPLFURVFRS\LVRQHRIDIDPLO\RIWHFKQLTXHVZKLFKIDOOXQGHUWKHVFDQQLQJSUREHPLFURVFRS\630EDQQHU>@1RWHWKDWLQWKHIROORZLQJ,ZLOOXVH´630µDVVKRUWKDQGIRUERWKVFDQQLQJSUREHPLFURVFRS\DQGVFDQQLQJSUREHPLFURVFRSH$WRQHOHYHO630VDUHFRQFHSWXDOO\HYHQVLPSOHUWRXQGHUVWDQGWKDQFRQYHQWLRQDORSWLFDOPLFURVFRSHVRULQGHHGDQ\RSWLFDOLPDJLQJV\VWHP VXFKDVDGLJLWDOFDPHUD,QVWHDGRIXVLQJRSWLFDOHOHPHQWVVXFKDVOHQVHVDQGPLUURUVWREHQGOLJKWUD\VVRDVWRIRUPDPDJQLILHG² DQGLWPXVWEHVDLGIXQGDPHQWDOO\GLVWRUWHGGXHWRDEHUUDWLRQVGHILFLHQFLHVDQGIXQGDPHQWDOSK\VLFDOOLPLWVLQHYHQWKHPRVWWHFKQRORJLFDOO\DGYDQFHGRSWLFV² LPDJHRIDQREMHFWDQ630H[SORLWVLQWHUDFWLRQVEHWZHHQDVKDUSWLSDQGDVXUIDFH7KRVHLQWHUDFWLRQVFDQVSDQDZLGHYDULHW\RISK\VLFRFKHPLFDOHIIHFWVZKLFK,ZRQ·WGLVFXVVKHUHEXWZKHQWKHWLSLVDWRPLFDOO\VKDUSLHWHUPLQDWHGLQDVLQJOHDWRPLWLVSRVVLEOHWREXLOGXSDQLPDJHRQWKHEDVLVRIWKHIRUPDWLRQRIDFKHPLFDOERQGEHWZHHQWLSDQGVXUIDFHDWRPV2UPRUHIXQGDPHQWDOO\VXEPROHFXODUUHVROXWLRQRIWKHW\SHVKRZQLQ)LJ EHFRPHVSRVVLEOHE\H[SORLWLQJWKHLQWHUDFWLRQVEHWZHHQWKHHOHFWURQVDWWKHWLSDSH[DQGWKRVHRIWKHPROHFXOHRQWKHVXUIDFH7KHLPDJHLQ)LJ ZDVDFTXLUHGE\WDNLQJDQH[FHSWLRQDOO\VKDUSWLSDSH[GHOLEHUDWHO\WHUPLQDWHGE\DVLQJOH&2PROHFXOHDQGPRYLQJLWEDFNDQGIRUWKDFURVVWKHSHQWDFHQHPROHFXOH>@$WHDFKSL[HOLQWKHLPDJH² DQGDSL[HOLQWKLVFDVHFDQEHDYHU\VPDOOIUDFWLRQRIWKHGLDPHWHURIDQDWRPLQVL]H² DPHDVXUHPHQWLVPDGHRIWKHVWUHQJWKRIWKHLQWHUDFWLRQEHWZHHQWKHWLSDQGWKHPROHFXOH0RUHDFFXUDWHO\WKHIRUFHVEHWZHHQWKHWLSDWRPDQGWKHPROHFXOHDUHPHDVXUHGE\HOHFWULFDOO\PHDVXULQJWKHFKDQJHVLQWKHIUHTXHQF\RIDPLFURVFRSLFWXQLQJIRUNWRZKLFKWKHWLSLVDWWDFKHG>@7KLVIUHTXHQF\LVMXVWRXWVLGHWKHUDQJHRIKXPDQKHDULQJ² LW·VDSSUR[LPDWHO\N+]² EXWLIWKHSLWFKZHUHVOLJKWO\ORZHULWZRXOGQRWEHWRRPXFKRIDQH[DJJHUDWLRQWRVD\WKDWWKHLPDJHLVIRUPHGE\¶OLVWHQLQJ·WRKRZWKHWXQLQJIRUNUHDFWVWRWKHLQWHUDFWLRQRIWKHWLSZLWKWKHPROHFXOH,QGHHGRQHFDQYHU\HDVLO\WUDQVSRVHWKHRVFLOODWLRQVRIWKHWXQLQJIRUNWRORZHUIUHTXHQFLHVDPSOLI\WKHHOHFWULFDOVLJQDO
IURPWKHIRUNDQGLQHVVHQFH¶OLVWHQ·WRWKHLQWHUDFWLRQVRIDWRPV,QVWHDGRIJHQHUDWLQJD¶VRXQGVFDSH·KRZHYHUDYLVXDOLPDJHLVEXLOWXSE\FRORUFRGLQJWKHFKDQJHVLQIUHTXHQF\RIWKHRVFLOODWLRQVRIWKHWXQLQJIRUNDVLWPRYHVEDFNDQGIRUWKDFURVVWKHPROHFXOH7KLVSURGXFHVZKDWVFDQQLQJSUREHPLFURVFRSLVWVFDOODIUHTXHQF\VKLIWLPDJHQRWHWKDWWKHJUH\VFDOHRQWKHULJKWKDQGVLGHRI)LJ$KDVXQLWVRI+],WLVSRVVLEOH² DOWKRXJKLQPDQ\FDVHVQRWPDWKHPDWLFDOO\WULYLDO² WRFRQYHUWWKHIUHTXHQF\VKLIWLPDJHLQWRDPDSRIWKHYDULDWLRQLQIRUFHVEHWZHHQWKHWLSDQGWKHVDPSOHRUWRJHQHUDWHDSRWHQWLDOHQHUJ\ODQGVFDSH7KHFHQWUDOTXHVWLRQ RIFRXUVH LV-XVWKRZDFFXUDWHDSLFWXUHRIUHDOLW\LVWKHIUHTXHQF\VKLIWPDSDQGWKHPROHFXODULPDJHGHULYHGIURPLW")RUPDQ\VFLHQWLVWVSDUWLFXODUO\FKHPLVWVWKHUHLVDOPRVWDYLVFHUDOTXDOLW\WRWKHLPDJHRI)LJ$² LWMXVW´IHHOVµULJKW7KHUHVXOWVRIPDQ\RWKHUH[SHULPHQWV KDYHSUHYLRXVO\EHHQ¶GHFRGHG·LQRUGHUWRLQGLUHFWO\GHWHUPLQHWKHVWUXFWXUHRISHQWDFHQHDQGFRXQWOHVVRWKHUPROH
)LJ$$QDWRPLFIRUFHPLFURVFRSH
LPDJHRIDSHQWDFHQHPROHFXOH%VFKH
PDWLFGLDJUDPDQGIDOVHFRORXUH[SHUL
PHQWDOGDWDVKRZLQJWKHH[SHULPHQWDO
JHRPHWU\$QDWRPLFDOO\VKDUSWLSWHUPL
QDWHGLQDFDUERQPRQR[LGHPROHFXOHZDV
XVHGWRDFTXLUHWKHLPDJH$EDOODQG
VWLFNPRGHORIWKHSHQWDFHQHPROHFXOHLV
DOVRVKRZQ)URP/HR*URVV)DELDQ
0RKQ1LNRODM0ROO3HWHU/LOMHURWKDQG
*HUKDUG0H\HU³7KH&KHPLFDO6WUXFWXUH
RID0ROHFXOH5HVROYHGE\$WRPLF)RUFH
0LFURVFRS\´6FLHQFH SS
5HSULQWHGZLWKSHUPLVVLRQIURP
$$$6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EHLWRSWLFDOHOHFWULFDOPDJQHWLFDXGLWRU\HWF«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(LQVWHLQ·VUHODWLYLW\QRWZLWKVWDQGLQJ -XVWEHFDXVHZHGRQ·WXVHOLJKWWRIRUPDQLPDJHZK\VKRXOGWKDWPHDQLW·VDQ\OHVVYDOLGDUHSUHVHQWDWLRQRIUHDOLW\"8OWUDVRXQGVFDQVGRQ·WXVHWUDGLWLRQDORSWLFDOWHFKQLTXHVDVWKHEDVLVRIWKHLULPDJHJHQHUDWLRQWHFKQRORJ\QRUGRPDJQHWLFUHVRQDQFHVFDQQHUV<HWIHZZRXOGFODLPWKDWXOWUDVRXQGDQG05,VFDQVGRQ·WSURYLGHDQDFFXUDWHUHSUHVHQWDWLRQRIZKDW·VJRLQJRQLQRXUERGLHV6RPHPLJKWDUJXHWKDWDNH\GLIIHUHQFHEHWZHHQWKHLPDJHVKRZQLQ
)LJ$DQGWKRVHSURGXFHGE\XOWUDVRXQGDQG05,VFDQVLVWKHXOWUDKLJKUHVROXWLRQIRUWKH$)0¶PLFURJUDSK·QRWRQO\DUHWKHDWRPVRIWKHPROHFXOHVHHQEXWVRWRRDUHWKHERQGV,VQ·WRXUSLFWXUHRIUHDOLW\DWWKHDWRPLFPROHFXODUOHYHOJRYHUQHGE\TXDQWXPPHFKDQLFV"+RZWKHQFDQZHVSHDNRIGHILQLWHDWRPLFSRVLWLRQV² LVQ·WWKHHVVHQFHRITXDQWXPSK\VLFVWKHLQWULQVLFXQFHUWDLQW\LQWKHSRVLWLRQVRIDWRPLFDQGVXEDWRPLFHQWLWLHV"7KLVLVDFRPPRQIDOODF\7KH+HLVHQEHUJXQFHUWDLQW\SULQFLSOHLQYROYHVWZR FRPSOHPHQWDU\TXDQWLWLHVSRVLWLRQDQGPRPHQWXPRUHQHUJ\DQGWLPH²WKHUHLVDIXQGDPHQWDOOLPLWWRWKHSURGXFWRIXQFHUWDLQWLHVLQWKHVHTXDQWLWLHV7KHUHLV QRWKLQJLQTXDQWXPSK\VLFVWKDWUXOHVRXWWKHREVHUYDWLRQRIDWRPVDQGWKHHOHFWURQLFFKDUJHDULVLQJIURPFKHPLFDOERQGVDQG)LJ$RIFRXUVHEHDUVWKLVRXW0RUHRYHUZHFDQPDQLSXODWHPROHFXOHVMXVWOLNHWKDWVKRZQLQ)LJ$XVLQJWKH$)0WLS² ZHFDQWUDQVODWHURWDWHDQGLIZH·UHOXFN\SLFNWKHPXSDQGSXW¶HPGRZQ)DUIURPWKHHWKHUHDO¶RWKHUZRUOGO\·FKDUDFWHUXVXDOO\DVVRFLDWHGZLWKWKHTXDQWXPGRPDLQVFDQQLQJSUREHPLFURVFRSLVWVFDQLQWHUDFWLQDYHU\WDQJLEOHDQGGLUHFWVHQVHZLWKWKH QDQRVFRSLFUHDOPPROHFXOHVDQGDWRPVFDQEHSOXFNHGSRNHGSRVLWLRQHGSXOOHGSURGGHGDQGSXVKHG >@9LDKDSWLFLQWHUIDFHVWKHIRUFHVDVVRFLDWHGZLWKWKHVHHYHQWVFDQEHIHG EDFNWRWKHPLFURVFRSLVWVWRHQKDQFHWKH¶LPPHUVLRQ·LQWKHTXDQWXPUHDOP7KLVLVQRWWRVD\WKDWWKHUHDUHQ·WYHU\PDQ\ZHLUGDQGHQWLUHO\QRQLQWXLWLYHDVSHFWVRITXDQWXPSK\VLFV7KHUHFHUWDLQO\DUH%XWSUREHPLFURVFRSLVWVYLVXDOL]HWKHTXDQWXPZRUOGLQDYDULHW\RIZD\V² YLVXDODXGLWRU\WDFWLOH² DQGILQGWKDWLQWKHPDMRULW\RIFDVHVIDUIURPEHLQJSKDQWRPVRIQRVXE
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